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Key Risk Factors

A Lack of sufficient prey (quantity and/or quality)
A Disturbance from vessels and sound

A Chemical contaminants (POPS)

A Small population size
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Bioenergetics

A Relevant to assessing impacts of reduced prey availability/quality an
biological significance of behavioral responses to disturbance

A Energy In = Energy Out (Neutral)
A Energy Is Energy Out (Mass Loss, Poor Condition, Susceptibility to |
A Energy In Energy Out (Growth, Reproductlon)
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Prey Issue® Confounding Factors

A Competitiowith other predatarsifisheriesqhascet al. 2017a, b)

A Social dynamics (e.g., group size, cohesion) and habitat use patterns relat
population dynamics and prey availability (Foster dius2a@? al. 2004
(NRKWsMcCluskex006Parsons et @009, Shields et al. 2018)

A Smaller SRKW groups during periods of population decline

A Greater movement, reduced presence in core habitat, less connected :
networks, and smaller groups during years of low salmon abundance

A May reduce competition for limited prey resources, but at the expense
benefits (prey sharing, calf rearing assistance, reproducing)
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Prey Issue® Confounding Factors

A Fecal hormonssggest inadequatey in some years, but vessels may also
contribute to SRKW stress, particularly during years with low prey availabill
et al2012)

Fecal [POP] tend to be higher when prey abundance is low (Lundin et al. 2
Body condition could decline during periods of reduced prey availability
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Vessel ImpactdBehavioral/Physiological Response:

A High vessel presence in summer core habitefdzy Soundwatatata)

A Ephemeral behavior changes
A qrespiration rate, swim speed, path directedness when boats are within 400 m (Williams

A - Surface active behaviors (SABSs) in response to close approacineisearal boatsthin
400 n{Noren et al. 2009, Williams et al. 2009)

A = Call amplitude (loudness)witickground noise whkiatith number of boats within
1000 m (Holt et al. 2009)

A ®Foraging andtravel when boats are within 4D0sse@et al2009)
A Vesselsnay contribute-istress hormones when prey is limited (Ayres et al. 2012)

Average and Maximum Numbers of Vessels Accompanying Orcas
in the Boundary Waters (1998-2016)

{8 2016, Soundwatch/The Whale Muscum)
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Vessel Impac@Energetic Cost dBehavioral Responses

A Energetic costs of ephemeral behavior changes and acoustic responses tc
are small (Holt et al. 2015, 2017;&N@&0©12, 2013, 2017a, b)

A Energetic cost of modifying daily activity budget is small (Noren et al. 2017
Williams et al. 2006)

A Major impact may be reduced foraging (Noren et al. 2017b, Williams et al.
A SRKW: 181%, NRKW:18%
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Contaminantd® S.R. Killer Whale Levels
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Fig. 2. The ratios 3 DDTs/S_PCBs and 3_PBDEs/5_PCBs in individual Southern Resident killer whales.
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Contaminantd Risk & Maternal Transfer

A POPexposurénked to immunosuppressiogocrine disruptimg
reproductive failurenarine mammals (O'Hara and @80&a

A POP exposure can interfere with developroeasseinn mammals
(Erikssomrt al2002, 2006)

A POPs ma®!| reproductivgiccess ar@calfsurvival
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